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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor 
device in which high mounting density can be 
readi ly attained. 

SOLUTION: A semiconductor chip 20 in which 
integrated circuits 22, 23 are formed on both 
faces of a si I icon substrate 21 and a 
semiconductor chip 30 in which integrated circuits 
32, 33 are formed on both faces of a si I icon 
substrate 31 are laminated. The integrated 
circuits 22, 23 t 32, 33 are electrically connected 
to each other via a solder bump and a metal fine 
wire, and are connected to an external circuit via 
a solder ball formed in a printed wiring board 12. 
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is y => 2 1 <Z> pjffil;: IK SflsIK 2 

*£3 1 ^^®fC^S[H]^3 2, 3 3#flg/a£nfc¥.«f*: 

^y^3 o k&mm^tz>o mm®&22, 23, 32, 
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*>k, 9triEiai»i:fl;ftWic««fe*ttfcttffi'Cfl(rSBiB*s 
[SUMS] mfB*»*^s/^j»f4ii»'e*)?>, 

*»lElB£*rl-£IS 1 ^^aWfr^s/^t , 

#rpj-rsffi±^»3<3r)*anHisss:^ri-€) £ t t>J-x mriE 

fltrlE* 1 *3 <t t/» 2 o^*flc^- y :/£tt«-r -5 t i: t, K 
MSB* l ^PIS3 <D*f«lElBo#«ffii«aWKS« 

ifflfSSB 1 *^U»3 0*aiiIK«r^*f|SlHlKf-»iH-refc 

*hess i urn 3 ojisiejb^ ? *>o-^om^(Hj^ 
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2, 

jo KDimmmrfmrnt, 

ss i <0«»«* sss i ^«ai«^«xa^ , 

*»2<o[H]B»/Sxa£, 

Wffi*2 0*«lsIIS±lCw<0*«IsIBt«S|-r5fc«)<o 

m 2 ^ii^Mt5i2 ^siMi^h 

MEfRl*3J:a5SB2«)«»fliS:l»*i-SC btz£ 9. ^ 

SB 1 <^**«s:3Sffi(0 — *^ffi±tc«WiHlB*«dc-f S» 
K73*aiH]B?BdcXat, 

fB2 0D^»(*:S1R^ — *<75ffi±t-*«IelB*«fia-t-5» 
2^*f(r(sIBJBfi!cXSi:, 

stria* i <o*»*s«g>iimsib i <o*arisiB^*fiRStt 
tzm<ommtm2 iimess 2 ^>«aiHiB^ 

[»#JSl 1] ffirlESfiW*xatt«rfB*l*5j:V»2 

[0001] 

^ [0002] 

tv^fy ^a*«NIB^ir7 5 y tm^£ 9 '<y*r — *J^ 

[0 0 0 3] B 9 f*. fi£*a>¥*fM$« 8 0 (Dmffimx 

z<D^m^mms on. mmmmmx'&v* t<o 

*^8 1 fC?g^$ftfcmS[HlB^m^8 1 a f* % ^Jg^B 
5^ $84 UT-T — y — K8 5Kigf»$iXT^5, 



3 

7 j?*— JJ- K8 7fi. -fyt»y-K85^:- 
[0 0 0 4] 8 1 fi, 7?^-y-K87 

[0 0 0 5] l^T, :^IIg^^gf8 o<og 
(*3S«8 0Sr. £fi 8 8 ±^|l3S£;ftS^ 

!Rifififi. ii^2 15 — 2 6 O^T-fcSo * It, Sffi 

8 8 f^/S^xfe/^ K9 l 

B^-^hSrSRU 7^-!l-K87i/<s/K91 
[0 0 0 6] 

46. L S I 7*±xmffi{Z&\,^Xft& + &^<D$tcmik& 
it^K SffifiO. 2 5 /i mtf>'<* — VffiGDL S I j&S** 

$nr^5o co»SBfk<o^*ii¥^KLS*itur*3 

9, 2 0 0 0^#JffiK33^TfiO. 13//m^-y 

c^J; o ftiB»o»ffl{fc;<7>ii3ftfi N i^^&o 

[0007] ^fc v ^y^-^mm^^^x^mmz, 

y^Jr— v?^E^Pj b^SrftQ ttJ-TBGA (ball grid ar 
ray) <D X o * 2 t'^Sa^J^ t Bfl 38 # it A/ ^ 3 0 
L£>U ^^-^Co^tk L S I S5*a{k*Siitf 

[0 0 0 9 ] 

— ^r<^ffi_b*c^ 1 O^SEHS <t i>(Ciftfe^3» 

[0 0 1 0 ] ±SE*MI»:S«li, mfte^^^^^^^Sc 
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4 

m-tz> 1 1 t>\zmtzm i *s <t w» 2 o^aiHi^^#®m 

SfcfcK. WIBiai(ii:««tt*c»lftSttfctt«S"CMfEffi 

[ooi i ] #*0J0>¥«<*K«fi, Ml^iffi^ii 

^2«<^*atle]SSS:Jgfie-*-SC < i:*sr*#'5fc4?), 

[0 0 12] £fc. ceo J: 3****3£«*S8ffl"r$l8l 
fc*i x ffiriE^«*^s/^to«:(ilssfe-c«>o-ct i^u. 

msE#**<*^y^*iHftiEiBiisaffi±twaji$ixr^s 

7v7&mm-tZ>z kiz£ y , S6(cH«ffiff*iB<-r 

[0013] tm^mfcmw&mm-tzmzn^ 
[0014] -rftfc>*>, a»o**flc^^^±ic:?Bfi8s 

tz$>, Qm+m^m^-mmmm^; *\ ft^-^^/u^ 

[0015] £ fc, #^<o*«tM£S<D!B 2 (Offi* 

ii, (i) *m»mm<D~x<Dw±\zfRi<DM&iB\ft$: 
m^^^-r^mi <D*mfcTy?k, (id twists i 

^ fit#t4*2<0*i*fy^t, (III) lWfB*l*S 

^ urn 3 <£>fli*g[H]s§<D£-mf! <t ««w^j»j«-r5 fc^o 

eBM^«j«$ttft:gBtkX«j:, (IV) flriBJfSltt^L* 
3^*aH]BS:^ffllp]KJc»HE-f 5fc«>^, S«rf2iB^^ 

(v) iwrfBiaiiiXffi^MfB***^^ 

ttk&mjLzzktt&mk-tz* 

50 [0016] -r/*;b*>, ^^(O^fjjgl^I 2 co|g 
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[0 0 17] c^oj; ■5****3$«*filffli--5BR 

[0 0 18] iktz, ±!E*»»««&Sffl-r5ISKI*. 

mriE^ i ^vNii 3 <Dmm®d&fcK^\zmm.mzmwt$ 

[0 0 19] Se>t-, ±IB¥»*36tm;::*5^T* WfEJS 

[0020] 

i*3S«(0«iii*ffi-efcoT. (A) ^^^S^co-^oo 
ffi±(c|g l ^«a@8S*^fifc-r5fE l ossg^^xm 
(B) ^(^^ 1 (D^^[e3^_L{c - (TD^ff 0^^f^fl 

mt, (C) S(rlE**ft:3£tR^te*0®±fc*2^jKa 
@3S4:?gdt-r6jB2 0lHl8S«^xai:, (D) :o|2 

co* a® s§ ± iz z <o mmm & & % m-r z tc <o m 2 <n » 
anBtsrjg«-r6SB2o«a«;jBj*xst, (e) wie* 

l*3<fc05jB2(0*aiBI4:l»*i--5ri:JcJ:»). *f»»[°IK 
5 tiit><D'<y KSri«rfEjft»[elte*® 

[0 0 2 1 ] -T*:bt>, ^^0J(D^®^^^(DMit^jfe 

dc) mi&£vim2<DMi%®&<omi&fc^T intern 

Clrot^o, Z<Dtztb, »2^)IslKXS^*Stt'5i* 
,ST-f2, 35 1 <o*»[l]K±^(i«»tt*s»fiFS^T^5 
0>t\ SRl tfDSiaielBSr^ix^b^Scirdsr-^So fit 

3£ s * * 1 c m ig -r $ c <t a* -e # 5 . 

[0 0 2 2 ] ifc, #»WlcJ:S¥**|j«^im*ffi 
5**«c3S«0»ig*ffi-C*>or, (a) Sltf>¥#l* 

mi&xnbs (b) i2^^iso-^iii;$ 

«®K&?g*-t-4»2 0*«[llK?gaxSi:, (c) #t 
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t »2 <o*.an*ss<otMria!B 2 <7>*aB»as?g 

[0023] r<7>Sfi 2ffl»<osiitife(c^tf. sijfi£>*>y 

cov-y ^s«£s^[;:f!£!9 -s^iirs :^ia 

& * ffi x. 6 *w * m m & m b> \z m m -r z> c t & -e # a 0 
[0024] **5, ^2fig«tcj: y^m&mw&m^-t 

JO &mizn^ fl(ff2S«W*XSfi*!ff5JBl*3j:^JB2<o^ 

* ffi H ± * a 1/ M - * □ SR Sr -T 5 X S -c £> o X J; ^ 0 
<fetD&**>*&#*\ J: *>frt>i\xi> X 

[0 0 2 5 ] 

[»M^**<OJKliS] SIT. HStc3£<(^x, ^^0^^o 
<IBlll*JBlB>*'r. l J:** 

^Mfi, 3 0, Jo J: t5^4x ?j 

v-y ^^mfcvmmizMmm&frMf&tstitz 

[0 0 2 6 ] V 72 On. is I) ^^mWL2 1 <D 

-jj<Dm±\zMm\B}&2 2 ^^*®±(c*ariHiss2 

3 Sr. t^Iiti^o g| 2 i;MSf^2 0<^ 
iili^r, 0 3{Z^#»:^s/7 p 2 0*0 1 (75A*|p]a» 

fca (b) «n ^n^^^-To ii, E2*-c 

Hlffi^^»§^^fc^, Wiftfy/2 0, 3 0fC 
«dt$nfc*Wll!K 2 2, 2 3, 3 2 ioj;CJf33^8 

[0 0 2 7 ] ->y =2 2 1 00— ^OOffi 21a (K 

Tx mwi±.m2 1 a t ±\zn, mm\B\^2 2^ 

««S*it^5o r^*«l3K2 2<z>cf*a5tc:tt, zco 

Ess s**^ (H^^-r) ^M^^ti^o 
m\z, nm\^Wi2 2* Ki&^mm.m\zmM^ ztz.fr <Dm 

8&^LT. M*fyy3 0tCJF^^tt/c^ 0 ^ K3 5 

[0 0 2 8] ^^j$^^/^206O. *»|tf^3 0i: 
*MSj-T-5OT«ffi 2 1 b (J£*T\ mmTffi2 1 b hfr-f 
5) *8([5]8S2 3*s?gdtS^Tt^, C60*S 
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#><DmWL<0'<y K2 5 *K 3y|g2 1^1^^ 

^29^lt, *W*^y^3 O^JBflcSiXfc^s/ K 

[0 0 2 9 ] ^S*f ^/30|), *»*fy^2 0i 
EJSId. *s» 3>-affi3 1 <DffiffifcJ|i«|5]»3 2, 3 3 

0<O*»fr^ : y7 p 2 OfflO^«bAfcia (a) , fcJltfXy 

^hffiiBSisi 2W»e>ftfc0 (b) £r^i- 0 

ItR3 1Oi|i|B:f'^2 0«^ffi3 1a («T. 
113 1a 5) ±t£liifc«lE]K3 2^/££iXX 

^Oo El 4 (a) (C^-f £ 9 ^^(H]Sg3 2£>**ffi 

as^*i*»n]K3 2-tc»as^fciaao^s/ K3 4^, 

fc<fc5^, 4^yF3 4lt *ffl/^^ 2 9 2:^ LT, 
^I*^y^2 0<7>S4£T®2 1 b±{cflgjsKSnfcSiW 

[0 0 3 0 ] Sfc, £3flE]i%3 2lCfi, K3 4 

*?Htfffi«(-^s/ K3 5^M^ixti^ 0 *^s/ K3 
5 1*. iffi£Lfc£5K. MM2 8^iriT^i(*:f 
3/^2 0£>£*£_hffi2 1 a (:i^/&£^/cJilg[H3S£ 2 2 CO 

^yK2 4t, **t^ns«<*nx^So ^rLX, just 

IUK3 2<o^y K3 S^^fflias^^ii. Z<DM 
atHlSg 3 2 *tta(-l£«^£fcfcO«J£<0^s' K 3 6 ?&s 
JB/£$;fxX^£ 0 #^s/K3 6fi, ilM38^iM 
X'* s/^-^l 1 ^Xy >- HSMftSS 1 2_k(;r^/&£ax 

[0031] >-y ^>mms l^xy v hgeas^i 2 

fiJ<D®3 1 b («T\ 1ITI3 1 b kW~tZ>) ±\Z 
»aiHlK3 3^jgj^sttXI/^o 04 (b) ^^i" 
3^4 , *«Ni[H]S&ffl«X*S>!!K c <z> 
[H]Sgffl^co^522fCl. r<75*a@K3 3S:^SB(C»«!i-$ 

^c^(01SS:^/n 0 3/ K3 7^«^tir^5, :ix^A 

y K3 7fi^ffl^>-^3 9^^LTyy V hiZ^S&l 
2±(0#/<s/ Kl 3tc x -ttL-Pn»tt*tfC^5o 
[0 0 3 2 ]/<^-^lltt, *|»:fy^2 0 ( 3 

o afcatxaxy v hgs^SIS i 2 zcoyj 

JhStifefflJ<7)M) ±K«/«$nfc«S<B'*:y Kl 3, 1 

®) ±*cjg«sttfo*ffl#-/n 5 k, *m#mir2 

0, 3 OSrftB-r-Sfcft^^^^^y^itJhtt-l 6 kZ 

m^z> Q ^y ^ hiB^^s i 2op^®ji(c(i x 

yKi3*s. > hiB^Sffi l 2 oWBtortffllfc: 

^TM^iiti/^, ^y > hiE^S^l 2± 

li^^y K 1 4^^^ k l 3 (Dfflffl&Wi 9 Bfr 
J: ?(c^/££ixX^So WifiUfcJ: Kl 3 

tt, *ffl/<y/3 9S:*Lr, ¥**^:yX3 OOSffi 
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T©3 1 b(CJgrfl*tLfc*^s/ K3 7(c, ^rix-fttfttt 
$nti^o xfc, Kl 4t^ot^Tt>lKfjS<Z)J: -5 

i/7*3 0^Sg±I3 1 a±l:^$ttfc 

[0 0 3 3 ] /jiy hgB^S&i 2<o»fli:ft 

y > hlBUXtEl 2rttcjgdcSnfcS«rti£i» (h^* 
f) i:J;D, ^y^hE»afil2^yKi3, l 

0JC?gj«$nfc*aiH]BS2 2, 2 3, 3 2, &£Xf3 3 
(i, c<o^ffl# — /H 5S:^LT^axiH]aSi:f8«Wtw» 

[0 0 3 4 ] ^LT, ^^^2 0, 3 0*5<J:t>*:/ 
y > hlSiBSffil 2^*W*^3/^2 0, 3 0*S*«$ 
tLfc®«a^^^^3/^»ih*tl 6lCj;oXSJfc*ixX^ 
£ 0 C<oy7^^s/^i=f±«-l 6(c«t !?, 
2 0, 3 OioJ:t>*ga^SS 1 2^.; Kl 3, 14 

i*. ^w»«d^e>«ai*ttx^So c^^y 

i^^LX^*? . Xy ^hESS^ 2±K¥Wft? 1 : y 
^20, 3 Oj&safJi*tLfc»5gi:*oX^S, 
[0035] #Httfl£IB<0¥*»:«BX- 

fi, v'yayss2i I 3 i <Dmm±^mm®&2 2, 

2 3, 3 2, 2oJ;tf3 3^/&£ixX^£ 0 lot, [Hi 
— o^y =1 ^Sffi±f-tt*«> 2f8P<o*8lll]K*JKj*-r6 
C^^X#5o iot, i**0«3g<0*fRll]te^»ig*3 

m&fa±£l£Z>Z. t*SX# *fc. ^yaXlS2 
5^ 1, 3 l(?)Mi(Clf[E]^ 2 2, 2 3, 3 2, *3<tt/3 

3^ffMt^:K\ sffittw^^y ^^Sr^raspjffl-r 

W x g^oirxfr J: f9«ASSnfcL S I £*l^;biir 

[0036] &tc, Zftbi/V ^>mWi2 1 , 3 1 <DW 
ffitw»«Sttfc*aie]K2 2, 2 3, 3 2, ioJ:^3 3 
*is^J^^B/®2 8 ( 3 8Wffl/^y2 9, 3 9 ^*1 
^ XSi/M:gi^ti^o ^IT, *8!lHlB3 2*5J:t; 

3 3^/y V MB^S^l 2(D#/^ K 1 3, 1 4\zm. 

ox, *^BBo«*fi«Bil5g^y -fx, ff -^oi^/u^- 

[0 0 3 7 ] ^ /c, i/U 3VSfi©Piffi{-*8[lHlB* s ^ 
«Siifc***f-^^2 0, 3 0$ryUVhEil^l 

50 %Z kfcT'% Z> 0 



(6) 

[0 0 3 8] ±150 J: 9 *¥»*3S«<Z>»38*S= 

^<5 (13 5 (a) ) 0 *i\ ->y =*>£&6 1 (^T £ 
^) <D»FlSSixfcffi 6 1a Xld. ii^<D L S I SJifX 
S*ffl^T, *aiHl8S6 2Sr?g^-r-5 (B5 (b) ) 0 

~>y 3 ys«6 i ±^m<n¥m.itte£X$\E}&{%m<nti& 
[0039] ismc. H-sf^^^/S^/cv-y =y| 

S61 ^rSte^it, I61a <DRttM<DW6 1 b 
WM L (13 5 (c) ) . ^60^61 b±{dt>il^<OL S 
I«»XStCj: 9*a[|H]K6 3 *JgJ«i-$ (135 20 
(d) ) 0 Z<D£ 0 f-. v^y a^S«6 1 (7) PIS ± (cm 
Sf[I]S§6 2, 6 3Sr««lfc8i:, *«fUS§ 6 3 ±<D P 
Vfli(D^^/^^^^fToT, /K^V KSlS^tf) 
fSWNt*:??? (135 (e) ) 0 ~t Z> k , HI 5 (f) <D± 

mm\c7jk-r^o^. M&m&<o mm«&iz a 1 mffit- j; 

5lSftO'*:y K6 5 J***£B£;h,5o '>y=^ifi6 1(D 
S6 1 a±(-JKfi8Stbfc*aiH]K6 2tC^LTt)[^m 

£H£-£6, C^i^Ctt, ^1^5/^2 0, 3 0# 

[0 0 4 0] 0WSS±I3 1 a 

ffl!J£¥.«l*^:y:/2 0<^lITi2 1 a ffl!J£r:*t|6] $ it 3 
£?[C^ *f *f y / 3 0 ±lC**»:f s/ ^ 2 0 **i 
^ l/tx »aSJl$^S#/<y K2 5 K 
34^^y 7o-*^;SrfflV^T*ffl^^7 p 2 9 (c J; 9 * 
fflf+*ti-5, -tltx *»<*^y^2 0<^*aiHlBS 2 2 
fC*'* y K 2 4 t ^^(^^ 7/30 <D*^[e]S§ 3 2 <7)& 

[0 0 4 1 ] ^&^*y?2 ofcm^W ^ 

^y:/3 0*:/y ^hElfcS&l 2±K*MBU 
^^^3 0^^SEe1SS3 3 3/ K3 7 <bgi^E£*l£ 

Z>o % IT, 5I1SEHJ3&3 2^;y K3 6 

s/ Ki 4 <t &&a&Bi&3 8{:J:!)7^ir 

^ >^i-^o * It, ^y V 1 2K&*$ 

nfc*I*f^2 0, 3 0£^7*^;y ^§tit# 1 6 

[0 0 4 2] C(OJ:9{:, **a?l01IS^«iS*tef-*3t^ 
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±\c®mjgtiL&¥ri J: jfclwJB/a$;h,fc*«fle]S& 

&f5n»*»6«»^S£tast y ^ v 3, 

[0 0 4 3] <SB2HJfi»»>SB2Hlffi?gJS<0**«s:iS 
lit ***f^2 0, 3 0*. ^(DfrffilLlcMmtsl 

->y = ^S«<OHB±^*SflH]K*«^^** 

[0 0 4 4] H6lt »2|«SJB««cJ:6*»*SI6««- 

^7 l <r>~ Ji(Dffi±lzt-£^ MmtBlffi 7 2 ^M^it ^ 

S§7 4^^^S^^T^^o n>£^7 1 kis 

V ^^m$i7 3<DMmm&7 2, 7 4^g*^t^ 

«<OWffi±«^«aillSft«^ S ^Sft^ ^70 
^ri^, *»2Htt«IIBT«i. UMii^^i 
^^2 0, 3 0^)ttfct)l:croj;94**#f 
7 0 ^ffl^P)Jlt^S« 

[0 0 4 5] B7li, *i§0^oi2^iii{aaM 
iS^ffi*KWreo lft^a^i 

[0 0 4 6 ] ^-r. is 7 ( a ) tc^-r^yy = yg^s 7 1 
(DmmwmzfLtcm 7 1 a xtc ii^<oL s 1 Mitx^ 

*fflt^T*a[H]B 7 2 Srflgjsfc-TS (137 (b) ) 0 * 
(c. -toi/y n>S^7 1 <DMm\Eld&7 2&mi&Ziix 

y = ySiS7i<of s*/hs<t5« ^ it, 

^ K*ixfciB7 1 b±(c&J!s#S:ff 5 (13 7 
(c) ) 0 

[0 0 4 7 ] v' y 3 ^Sffi 71^ 7 
^ySS7 3^, W^lS(e]8S7 2, 7 4M 

±^^Df^jE^-r5o c^^^tdux. '>y^>-^^Of^ 
ffi±tc«f»is]»*«^5**ft:^y^7 o 

[0 0 4 8] £*T> ±E<0±5^»itS^fc*»*^5/ 
[0 0 4 9] zcoxo (c. ^Hft^ffi<o^*ffE|SS<ofi! 
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So 

[0 0 5 0] <SB3^J6?gffi>SB3SllfijeilS(-J:S*-W 

-r<5 v-y ^>mwLA i «b 2 d^m-s^ 

s>:/2 0 trafiSfC, *S(H]SS4 2 (»3<a*3|[E]tt) ^ 

y K4 5*i^ffl/<>-y 4 9 ^^tti|ii^f 
[0 0 5 2 ] ->y ^^m&4 1 OS^tftJ^ffiiJCKi. C 
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